Time-resolved resonance Raman characterization of the bO640 intermediate of bacteriorhodopsin. Reprotonation of the Schiff base.
The resonance Raman spectrum of photolyzed bacteriorhodopsin under conditions known to increase the concentration of the bO640 intermediate in both H2O and D2O is presented. By use of computer subtraction techniques and a knowledge of the Raman spectra of the unphotolyzed bacteriorhodopsin as well as the other intermediates in the cycle, a qualitative spectrum of bO640 is determined. The shift of a band at 1630 cm-1 in H2O to 1616 cm-1 in D2O suggests that the Schiff base of bO640 is protonated. Additional bands at 947, 965, and 992 cm-1 that appear only in D2O suspensions confirm that a proton is coupled to the retinal chromophore of bO640. The reprotonation of the Schiff base thus occurs during the bM412 to bO640 step. The fingerprint region, sensitive to the isomeric configuration of the retinal chromophore of bO640, is dissimilar to the fingerprint regions of published model compounds and other forms of bacteriorhodopsin.